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Abstract 



A DRAM comprises: a memory cell array divided into a plurality of banks (34, 35) each having a plurality 
of dynamic type memory cells arranged into substantially a matrix pattern, data being writable in and 
readable from each memory cell and further the data written in the memory cells being refreshable; 
activating sections (28, 30) for activating the memory cells to be read, written and refreshed; precharging 
sections (29, 31) for precharging data lines connected to the memory cells to be read; and command 
detecting circuits (1, 6, 12, 18, 23) for detecting commands and outputting control signals corresponding 
to the detected commands, to operate the DRAM in correspondence to the respective commands, each 
of a plurality of command detecting circuits (1, 6, 12, 18, 23) being provided for a plurality of the banks in 
common to detect one command. In a computer system having a high speed CPU, for instance, since 
the CPU and memory can be activated by use of a single clock, it is possible to realiz e a h igh speed 

! an 

memory so as to correspond to the high speed CPU, by simplifying the clock control, i 
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•(eiit) 



n: 



• c 1 1 ' -e S C l f "J *7 U «y •> * * & f * S o 



Mode Set 



Connaod 



(set) 1 MRRST=H or SHfSTP=L-C©*- Kir * MM * 

i 

1 (caode-r W»ttaflde©«^^-*<ttV^«iiBfldeSSL^:i> 



7U7l/'^>af:Aofci^Tfe^ 
[0 0 7 4] JKB^? — ^^>^E— Ffc^TttEUfc 
^^*tC, 07lt 16My>^D 

(A) l^D^CLK, (B) «/CS, (C) 
(i/RAS, CD) ti/CAS, (E) li/WE, 

(F) liADD, (G) H7F1/XA0, (H) teDQ 
M, (I) ttCKE, U) teDQ£^tt^n^:T&<a 

6^d 7 m 7(7>ir*>T^oop^o^fi 3 wny-yo> 

hU-fS, tSBt (tSTUP+TPRD) 5^3>il 



[0 0 7 5] ^-KtyMf^^M^^T, ^ 

3iCb^t>T^Wr^o 
40 [0 0 7 6] F-fey W^JVW7Hl/XA0- 
BS^TCOr FU-X£I&D&^ F&^3-F*T 

[0 0 7 7] ^c^—Firy FlM^lco^Ttel^s 
fc^-rtfeOTifc*. SfctfM;:, ^8fr£, *E-F1^* 
^•feyMt'Y^^/Tt^©^ (A) {^Oy^CL 
K, (B) (i/CS, (C) te/RAS, (D) fct/C 
AS, (E) «/WE, (F) H7FUXA0-A1 

o, bs £^n^n^-r *><d-c&£o hIwsk'Tj^k:. 

50 /CS, /RAS, /CAS, /WE, 7KI/XA0- 
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(12) 



4$§8¥6-2 7 5 0 7 1 



21 



22 



A10, BS^D^oW^ mm t STUP&igi *fc*«oTBWt5. 

[0 0 7 8] 3TfflIU^»^lCOV>T. &4\ZV* 

&4 



R/D 



RSL 



K mi 



3 7»@»*«rfP$'e-*fe©». aVTn-?&WiftZ ^\,*xmA\zmttr*. 

WLM R/D^J, RSL« K^J^LT^t 50 [0 0 8 2] 
[0 0 8 0] *tC, 02, 0 3t^$nfe*^CO^fc 
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(13) 

23 

£5 (Ba nkBMR 



#RT¥6-2 7 5 0 7 1 

24 



Bank ACT/PRB&f* (BNKI/! 1) 



Baokffittfl: 



B$Tg«£*irt:ffiW^ BaBkffitt«^*;UX-ffStttt!BK<S:*o (BACT) 



•BSttRow Add bnf ferck*>a*tttf;S*lTV>.&o 



Aoto RefrnltfcttACT 



Bank PRE 











• Alio Reiresh^rni^o 

•Auto P£E^B$<OAuto Precharge{g*fr£ffifl:S$ 0 



• KA*T-ACT/PRE£&&* e 

; 



CO 0 8 3] W±cD|f)f^f^ 09, 010, illffl 

AR I B S (/AR I BS) M^, BACT 
/RIMI (/R I MID , /PREC I (/P 
RECII) > /AUPEL, /RTM I (/RTMI 
I) . /AUTPI (/AUTPII) iC^t^TBNK 
I (BNKII) MIZBNKFI (BNKFII) ^rtb^ 
0K*3HT, 6 1 — 6 4 te-f >/\'— 
6 5-6 7 6i/ ry-K 6 9-7 1lit>Hy- 
K 7 2, 7 3tt-f>/W, 9 2 - 9 4 tt^ftlHiaS 



30 [0 0 8 5] £tz, mi o\&r%>*7v?-*—i?y—T 

4 >#lB}&~V&r)s BNKI (BNKII) fcS^HT, 
/RTMI (/RTMII) &m^t-^%co-e$)^p Hfc 
^^T^-Ti;3^ BNKI (BNKII) ft, Fl/-f> 

f5j±<£^in;7 4T^^fcP5 1 ^>^;^Mos h^>>?x 

MZtlZy-t >&mCT, -f>/M7 9, 8 0Oit^J 

40 h 7 7 lC^*_ ^>n^o S 7 7 <D&t) 

tLX, /RTMI (/RTMII) ^t^^. 
[0 0 8 6] 01 lttA>>7«ttffc®fc-Cfc?U ACT 

[0 0 8 7] ^{r. ACT3-7>TO(:^^T, ^6 

[0 0 8 8] 
[^6] 
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(14) 

£6 (BankS&tfO 
£1=1, ffAS-L Ca5=H, WE=fi <DC L K ' e<Jge 0 



6-275071 



35 



•Ro» Add ^y^rtH^yf-o O-OUXTJUO (PAL) 



Bukffi7 K UX5 h o-;W 



B a n k t £ ft 6 £ 7 K b X i>< 5 y f- * ft * o 



7 KUX7 -y 



Row Add '<?7t (ARL) 



• Ro w7 KI/^<v7a C o L7 Kl/X^y "7 7^iSi]tc*^£j&ig£<&6 0 



Row ACT > Ktt»lJ:9©'*Jl/X«^*3ttT7 Kb^77f/Sit^o 



BankfflT KUX5 ? ^^tefrft&iT^ y f- LT^£o 



n&©§rai2, 113. Wl 4<Z>ra»*5«J:tfWl 
lcD^£j§CT^fr£ft£o 49 
[0 0 8 9] 01 2|in>^?gtt^3V>H»» 

®&T&So ^{-fe^-Tcfc-5(C. CMLATff^ /C 
S I N©^. /RAS I N^. /CAS I Nfl^ / 
WEIN^ICl^Ut, R OWA CTfWttl^ £ ft 
£o CMLAT^t/CS I NOTsyry 

— b8 Sit/RAS I N^^-OA-^ 

8 4£jffii;T> /CAS I Nfl^t/WE I N{f^£i£: 
mz, 8 5t:iA?JU t>Hy-H85© 

OWACTif^fTl^, 50 



[0 0 9 0] 01 3km>^f3^fc3T>K/^I/Xf3± 
0&T&£e ^{^-Tcfc^tC, ROWACTf^tCL 
K I Ni^^S^TACTCH^M^n^o CCD 
®m±. t>Hy-h86-88> -f>/W8 9, 9 
0, l$£&lsJ*&9 5, 9 6i:io«^ns. 

[0 0 9 1] 01 4«P^7KI/X7!V^(fiI^-CabO> 
ACTCif> REFRjff, MSPi^7 7y-h 
9 7fcA*U ;7y-h9 70|ii*H>/W9 
8, 9 9<Z>lS^JlHlj»*Si;T«l»5dlf ^ttCJ:D, /R 
ALff$§t^§, 

[0 0 9 2] £7*>^#7KUXtt, /O^JStt 

end 01 5lC^t7\*>^ffl7Kl/X^^ls]& 
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(15) 

2? 

CO 0 9 31 m 1 5I^TBNK I (BNKII) (E^ 
\*. UmSTV-b 1 0 0\Z\Jd2tl2>£mz&Tfefk® 

mi o l^icxyyy-hi o ocx^^n^ yy 
h i o ocomtife-i >n-$ i o 2, i0 3£3iu 

T/BALI (BALII) tLTW^^ni., *>Ufr 
\Z* «fSft|lKl0 1tti^§BL (f-yhft) -f 

[0 0 9 4] ® 1 6tC^^n^>J:3f^ P^7Hl/^\ f 
y7r<0ffl:&tt, 37»7Hl/XSSfflUJ*ARi, ^ 
U^^— ^SjgfflfflAAl OPR. BSPRtUT*ffl i0 

T&£o /SELPD, /STBPD^. :J->F£*-h 
10 3?£H;t, Pft>^MOSh7>yX^10 
4<D>f-h\Z\tl'tZ>* 7HWXAi^ p^^>^;w 
MOSh7>^^lO50y-hi, N^>*;i/M 
OSh7>^X^1 0 6, 1 0 7cW-hfcfcA*bT 
h7>^X^l 0 5, 1 0 7COKW >te, -f> 
A*~^ 10 8 ^MCT^Dai^n^o >f ^ 10 8 

otfiTj^ h7>^^ 1 0 7i:^«»an*Nf t 

>«MOS h^>>?X^ 1 0 9oy-H£A7J3n a? 



#OT6-2 7 5 0 7 1 

28 

10, 1 1 1 iCA^tlS. 'J7l/7va*^> 
^#>£or)RA j [^d.^ K-f >A-* 1 1 2KA7J3 
^□^F-f>/W110«/PB 

ili{i/RALII^:J;r)^D>y^WU ^uy 
1 h'OA-^ 1 1 2liRFADDif(:«t:0^P7^ 
HIMFT*. ^ny^KOA-^1 1 OGDtfttte, <f 

yn-$ 113, 11 4*ac;s«»i:ii[«<D«ttt€ 

BT, -i>n—9 1 1 7fcA^3^n, A 1 0PR, BS 
1 1 2CD/B7J«. -f>7Wl 15.11 6 SrjSl^^S 

tttie«a>ttKtseT. -f wt-^i 1 8 ex* 3 

tl, A R i aj73£#$ 0 %U^\Z. ZUyZY 110$ 

A 1 OiBS *<&tsmz<D&tmtz>„ 

[0 0 9 5] &\Z, t-MJ7l/7 v-^ftUC-^T. 

[0 0 9 6] 
K7] 
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29 



Auto Refresh^ 



• CS=L, SAS=i. CAS=L, W8< CKE=R 



(16) 

S7 (BankSft) 



#§S¥6-2 7 5 0 7 1 



30 



Auto KefreshttftaJfTSttfte 
(AUTRF) 



•Self Itixt^?* I>yi7*?y*-f£mm<> (STFTP) 
•Auto Refresk«|c:ffiBank^Uf-^-^tWl^^o^^ 0 As to Ref reshttftlg^'J -b 7 h 0 



L(AUTC) 
•Bank ACT/m&£JK £ ft£ 0 

ir-5^*3>ha-^r*o (MODE I) 



-| • K T M ' X 

' ■ node se 



Refresh ffl 



L. 



» Auto Refreshtfeag;fr ^^O, Add '<y *7 rtttfjy- h*KU4 0 

(REFR) 



• Refresh «^7^ > * - ajflBSTStfftfcflHO* 5 ASfctrSftf M" So 

t 

# ^ > * - m*-*- 6 g -e «t s $ m&m&it s h r ^ * 



h U 7 1/ y y a^JU 7 1/ y *>a^3 ^ >^tB^ ^ffl 

7Kl/X;ty77lB*liW6n5. sT- 

ft&«*ftm«G:# 7A7^f^ yjKSg^rs. 



[0 0 9 8] SI 7l^-h»J7l/^r>i3T>^ 
CMLATOT, /CSINfl^ /RA 

s i Ni^yyy-M i 9&mcT. /cas i n 
f3-^£-f >n—9 1 2 0 ^ICt, /WE I nct> c 
KE I NfM-SiStt. ^-ft j eft^->Ky- M 2 1 CA 
^TS^KcfcD* lfJ*tLT/ARCifS§T^ 

[0 0 9 9] @ 1 8^A*>^^'J^V-^^IlElK-e 
50 £9, /BAL Iff (!:/BALIIf^t>Ky~H 
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(17) 

31 

1 2 2 \ZA?)-tZ>Z.t\Z&K). att^LT/BALfl^t 

[0 10 0] 01 9te:t~HJ7l/y^f££®&T& 
/ARCM^t/BAL^^/yy- F 1 2 3 
fc, C L K I Nfif S^SftllB 1 2 4 1 1> Hy- h 
12 6C, /BALft^-f 127, /SLF 

TPOT*t>Hy-h i 3 i ic*n*nx*iT^ 
yry-h 1 2 3(Daj^^>Hy-M 2 

l*«ft@H 1 2 4 ©fflfctt-f >A-* 125$ 
®UT^> FY- F 1 2 6 t»8Sn, FY- F 1 10 

2 6 ©Hi*lit> Fy-M3 1 JrttttStl*. 

-f >/T— * 1 2 7 <DMlite±> FY- M30 <2:»?j£* 
[sUfcl 2 8fc#A&n*^ Kp3£jBcHl»l 2 8<7>m£te 

-f >a-* 1 2 9 &®i;t:j-> fy- f 1 3 o^-^a^ 
t\z>. -r> f y- m 3 0 oa*«t> fy- h 1 3 2 

fc#Afcn*. t>Ky-M3 1©lilAlit>Hy- 
F 1 3 2<DA^tC, :h>FY-Fl 3 2C0m^«^>H 

y— m 3 1 coAA^n-rnasjKsn*. ?->fy- 

M 3 1 Offl^ttAUTRFfif il/t*fflStl5. - 
3u FY- M 3 1 ©tfWtt-Y >A-* 13 3^1 20 

CT* /AUTRFWttT^^n^ 

[0 10 1] H2 0UU71/^>attl«»@»T» 
£ e /AUTR FWt/S L F R Ffif St> Fy- 

F 1 3 4\ZAt}-$-Z>Zt.\Z£.Q, REFRl^iTVi 

[0 10 2] gJ2 \\tt—Vn7Vv*s^V^\ — i/ 
»£l§I»-e&*. AUTRFOTWfe MODE 7 flf 
^£-f >A-* 1 3 5 SrSUT, ^tl^n^> FY— F 

1 3 6 fCA^f /AUPEL^iT 

[0 10 3] M2 2J4U7Uy UXY-MsIiS 
T&3<> /AUTRFW*«fSjftlsI»l 3 7t-f >A 
1 3 8$aUT/TY-h 1 3 V\ZAil~*Z>£Vk 
fc, /AUTRFi^fii/ry-M 3 9i:AM 

y ty— h i 3 9 ©m^^ >a-* 1 4 o sag 

TKDtfJtCtl:J:0, /RFADD|^$§Tt^, 

-f >A— ^ 14 0 (D&Jj&'f 1 4 1 £jl 

UTSIE-rSCtKcfct), RFADDt^»"C^<5. 
[0 10 4] gq2 3^U^l/^^iT^-r-^yA>^[pI 

/RFADDm^S^rffiftlaIi»14 2t>r> 40 
A — *? 1 4 3 ^Ii;tt> FY— F 1 4 4{CA^3f 

/R F AD DMSiMt > Hy- M 4 4 l:A 
^T&o t>Hy-M4 4«H>/^14 5 

[0 10 5] 0 2 4(W r »^fX httf&a^A&att 

m^T^^. miz^^x^-r^viz, /BscLi^«i: 



W6-2 7 5 0 7 1 

BNKIfl^teU t>Hy-H4 6SIi;T, ±>F 
Y~F 1 4 9iCA*2n£o /AUTRFM^l -f > 
AC— ^ 1 4 7 £jgCT, FY- F 1 4 8 JCA^n 
MODE7OTtBNKlB^l ^->FY— F 1 

4 8idA^^n^c t>Hy-hl4 8cDW^Jt>K 
Y-F 1 4 9JcA^^n-5o :*->FY-F 1 4 9©a* 
tVXChS 11%^. BSCLMtBN 

:J->FY~F 1 5 0£iiUT, ^~>FY— 
Fl53fCA^^tl^o /AUTRFiW, -f>A- 
^15 1SICT, t>Hy-M5 2i:A*$n5. 
MOD E 7 fif <h B N K I Iflf -^13;, ^->FY-F15 2 
KA#£tt£„ ^">FY-F1 5 2CDW*tt^->FY- 
F 1 5 3KA:*j£tl5o ^">FY~F 1 5 3<DmtltL 

[0 10 6] m2 5«U :7l^v^#^>^0I&T;& 
^^fe^T^"Tci:-5i^ /AUTRFU -f >A— 

«h^>FY-F 1 5 7K#A£n*o 1 5 6 

<DthJj\Z, ^W^HOSIUT, FY— F 1 

5 7K*;lSn<5. ^">FY-F 1 5 7<Z)ffl*tt, -f> 
A-* 1 5 8£31CTv CTM-^^bT^Om^tl^o 

[0 10 7] R j ff^&OA-* 1 6 2(Om^i:bT 
Jfc*3tfi£n<So -f>A^16 2©ttl^ &Oy£7 F 
-f >AC-^ 1 6 6fc«tt$nsi*JC dra-^M> 

a-* 1 6 1 $ii;t< >a-^ i 6 2<D\ijm\zm^ 

^o*^ Y4>n—9\ 6 6<D&M*. -f>A- 
^163^0^ F-f >A-^1 6 SfcffiKStt*. 
-f >A-^ 1 6 3 0tll^H # D y 2 F"f >A— 1 6 

4^isi;r, -c>rt-? i 6 3coAtim\zm2rL2> 0 2 

F-f >A-^ 1 6 5 001^3^^ >A— ^ 16 2C 
^•^.^n^o *>ft^(C> ^D y^ F-f >A— ^1 6 1, 
16 615/ (R j - 1) teckDY-Fltf^U 
H-f>A-^ 1 6 4, 1 6 5tt (Rj-1) CiOy- 
Vmfc~t2>o fcfc, RBS- HiCTlC^fjSf^fecDT 

/ (RBS-1) tt/CTt^*"r*t>OT?» 

[0108] CTOT2 5(:^^i:, BSi, om 

[0 10 9] ^tt, £8fcL&aCoT\ WJ71/7 

^j?t-y37>hm ^--f^u^y 

(0 1 1 0] 
[^8] 
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(18) 

S8 (BankfrftO 



<88l¥6-2 7 5 0 7 1 



34 



Self Refresh&Kl (STITP) 



xXh*-K 



-i • CS=L, RAS=L, CAS=L. Wg=H, CKE=L CDC L K ^ edgeT-fcr y h 

' CKE^rSelf EefrefMtt'J-tr* K 



- • Sc 1 1 3-7 > K*<-fe * h * +unode 1/ ^X* ®\r £5££9tfHC 0 



1 Bankfg/g 



• CS=L, RAS=L, CAS-H, ffE=L OC L K ' €dge 0 (PREC] 

K*«TCRo» Add *<y y r fcfcti AlQ, 8S*7 y f-f So 
(A10PR. BSPR) 



L. 



ACT«£l«fl<Dl' 
CtfCC L IXK C W 



•MBaokfgJgtex RTMI/II #K 

1 P R £3-7 > K&*D&:/ Uft- S?/<*X*tttfj U f§^$ n^B ink 
©Bank Acl/PRE^Uf-^-^«.«c»J-ferjr h**l*o (PXECI/l I) 



Aoto PRE Bank tfefcj 



Auto PRE^3£ 



-Col 7^tX37> KAAttlcAlO. BS*5 
• • fSR=L, SoSCU=lOC L K ' eogeW U *■ + - v**&«>o (AUTP) 



L: 



6 ~ia 2 9 v>m&&m n *>n£>, 

[0 111] B2 6fiWJ7l/7V3.37>l«*» 



5Z7 



/CS I Nfa^> /RAS I Ntt, JT?~-Y 1 6 7£ 
A S I Nft-Sf te-f >A*— ^ 1 6 8 fcjiET, /WE I N 

c k e i nm^^ i 6 9 
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[0 112] 0 2 7\tt)Vy*)7Vy *sx.?&feW®mb 
5„ m\Z^T^^o\Z. /SRCg^t/BALf 

Aasns. i 7 2otn*tt, -r>/t-*i 

1 7 6 ©ffl^tt, -f 1 7 7 ^jIUT, -r 

>Ky-hi7 8icA^^n$, /7y-M7icoa 

t>Hy»hl7 4t^f»n5. ^>ny-h 

7 8 o>mj]\s3-> m 7 9 ©w^k. enen, 

y-hl7 9 ©A*fc. F**- h 1 7 9 (Z>ffi;fcte± 

>Fy-M 7 s^A^tr, -en-en, »«*n«, -e 
it, ^>ny-h 1 7 5oai^aibTSLFRFm^ 

CO 11 3] 02 8te±:)l'7V7Uyi'z2.i?<l*>lfrt 
J]/X(H&rC£5o 0K:fc^T^T<£5fc:, SLFRFf 
I^S*fclHl»l 8 1 t^>Hy-hl 8 3IC^^> 
tt5 0 f3*a&[5l& 1 8 1 ©ffiTJfS, -f >A'-^ 182$ 

h 1 8 3(DW^fi^->Hy-M 8 4m^n^. ^~ 
>F**-M 8 4(Ctt4Slc:/SRFP«WA*SnT 
*->Hy--h 1 8 4<DW*tt. ^>A-^185 

[0 114] El 2 9tt-fe;k7»«f^y^^->?»3g|5j» 
~?&So St-^V^T^-r^^Jr, CTESTiWS 

a-* 18 7 mdtmode 7m^ti,xmK>m^n 

[0 115] ^U^-v-^nv>KA^lCcfcD^$n 

ff5A10, B S & 7y^tS«»J±Sttft«ttt»i<0 
dni^ *CDCLKTiSftfta 
v>F#AS«£K^rrs&fc^fc*. ^©Sftf^tc*f 

[0116103 Ott^U^ 1 ^— ^3V>K«»II§I»T 
0tC:fcV^^rcfc?fC, /WEINMftCML 

ATg^n yyy-M 8 8JCA^$n^, /CSI 
N^, /RASI Nft^ /CASI NWtt, 77 
y-M 8 8©as*i:*fc, H^- h 1 8 9 ICA* 

[0 117] S3 ltt^U^ir-^/t>^*«iaKT* 
HJCfe^T^-T <£olZ. Al OPRi^t/RTM 
tt±> K$*— h 1 9 HZ, A 1 0 P Rfg*f<h B S P 

R^«try- h i 9 2 K-en-enAasns. 



(19) ^53^6-2 7 5 0 7 1 

36 

Y>f-V 1 9 l^(ht7y-hl 9 2(DtB^«^> 

ny-h 1 9 3ic#Ae>n£o *>Fy— m 93^ 

^ilTBPENLIg^^o AlOPR/I 
^d:/RTMMW>Fy-M9 4l;, A10PR 

m^t/B s p Rt^tttyy- h 1 9 5 iz^n^nx 

^^n^o t>Fy-M9 40^^7y-M9 

5 0Dto^f^>Fy-h 1 9 ecwen^ :*->Fy 

-hi 9 6^tbTBPENLHM^§c 
[0 118] 0 3 2«A>^^U^^-> ? a^>H/1^ 
10 XErttT**. gKr^^T^-Tct^^ ROWPREft 

^«^->Hy-M 9 9jc^en, clkinm^ 

^->Hy-h 1 9 9£B«&*IhJ»1 9 7\ZXJ3^*lZ>* 
f$5£&teli& 1 9 7 <D&Jj\Z, >A*-* 1 9 8 ^jIU 

t>^-M9 9t:A^n^ ^>ny~hi 

9 9a>tti2)te^>Ky-h2 0 0fcA*Sn*. ^>H 

y-h2 0 o©Mitt>ny-h2 0 3tcA^^n 

£0 t>Ky-h2 0 3Offl^ttt>Hy-h2 0 0i: 

A^^n^o ^->Hy-h 2 0 0<Z>m#te> 

201M >A-^ 2 0 2 ®iSailnI»£»T\ ^ 

20 >F^-h2 0 3fcA^^n^ e fit, ^->h*y-h 

2OO0^d:lTPRECi^^ 4 £fc> ^GDft 
^£-f >A-* 2 0 4 TSfelT/ P R ECi^^ 

[0 119] 0 3 3tt/t>*:/y^*-:^lElRT&S. 
S^^T^T^^ PRECi^tBPENLIi 
±>Fy-h 2 0 5£jSUT, /PRECIS 
tlTtB^J$nSo PRECH^BPENLII 

raw*. ±>ny-h2 0 6&5ii;t, /precis 

30 [0 12 0] ^7A7^tA^F^-hy 
U^-S^C^Vvrtt, 034, 0 3 5 CDlsI»T*fJ&*r 

So 

[0 12 1] 03 4te:*-K:/U^-^&&l3&T& 
MRfl^7 7y-h2 0 7fc^ASn, AlOPRff 

stcLKi NOTttt>ny- h 2 0 9 i:^x.bti 

£o ;7y-h 2 0 7C0tfS7J«/ry-h2 l 2kZXil 

$n, t>Fy-H2 0 9(7)ai^«/7y-h2i2^ 

«rS»lil»2 1 OfcA^Sn*. l«£KlnrK2 1 Ocoffl 
40 TjfcL -f>A— ^ 2 1 1 ^IT, /Ty-h2 12fr 

4^e»n^ -e<z>s^> yyy-h2 1 2ottj^tLT 
autp^:«#^, 
co i 2 2] 03 5tt:*-h:/y^ir-v/o^ffjtiHi 

0{Ci5^T^T4:5^> AUTPi^/B 

SCL^^t>Fy-h2 l 3 

AUTPI^TO, AUTPft#<hBSCLft^^ 
t>Hy-h2 1 4^#A^d^:tCj:0/AUTPIim 

[0 12 3] ^CfC, ^9KS^V>T/l7-y^>nE-K 
5(7 tC^^^TUJH^-r^o 
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[0 12 4] 



Porer down | 



(20) 



^§8¥6-2 7 5 0 7 1 



55 



S9 <'<7-* r *» 



I • CLK. RVS. CAS. CSt 



-A&o 



• BHK1=L. BNK2=L \ztZ- 



1 /<-7-y»3r>*- KfcAO 



U#£jfc&"5. &;£U CKE • CLKttjt^^. * 
OA^^itS^o £CD<fc5fcl!>fm®3 6<om^M 
[0 12 5] 03 6 (A) \*rty—&V>nfeW&-e$> 40 

(b> izrty-yy>mn<»ft%ft<DmwwTib 

Z>. ST* |bJ^ (A) ^^^T^-Tctp^ /SLFR 

F^tt, -r >a~^2 1 5. 2 i 6(Dmpmz&&m 

T, /SELPDi^^Lr^^nS, ~^r, BNK 
Ifd§, BNKIlG*, CKEINMH 
2 1 7\ZAJ]2tlZ> 0 CLKINi#«^® 

&2 i 8£yyy~h2 2 2^A^^n-5o -e-Li, c 

KE I N@^»I#£»|hI»2 1 9«>^>Hy-h2 2 3 



HtfjHii x Attzzj\zi-z 0 

' ->yr/i*iW¥U6a&*<ott 

icAo"Cfr«=>o 

^2 2 OS51i;T^>Hy-h2 2 2i:A*$ns. - 
«P3£»®»2 1 9 (D&tflt-t 2 2 1 £5SU 

T^> h 2 2 3 \Z\JlZn%* ±> K$*— h 2 2 

2(Dm*«±>Hy-h2 2 4K, t>Hy-h223 

©fti*ttt> ny- h 2 2 5 nw^sns. 1- 

>W-h 2 2 4CDm^«^>Hy~h2 2 5£>A# 
fc, ±>\ i 5 t ~h2 2 5<DltiMZ±>} i ¥-h2 2 4 0) 

x^z^n^tmm^n^ i->\ i ^-h2 2 4co## 

^>/W2 2 6, 2 2 7, 2 2 8 0£aiIeI5»£l£T 
/STBPD^LTffl^n^o 

[0 12 6] /t7~^>i^TWSELP 
Dm-^i:/STBPDfI^CDff^tt03 6 (B) IC^ 

[0 12 7] t-HI/'^ty hlM ^JHC^ 

v>t& 10.^11 icgt*^TS»grr*. 

[0 12 8] 
«1 0] 
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(21) 



7 5 0 7 1 



39 



40 



• CS=L. SAS=L. CAS-L W£=L, CMLAT=L 0>C L K * edgc Q 



[0 12 9] 
Si l] 



20 
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(22) 



6-275071 



41 



42 



(A) 
fooduto length) 



A, A, A ft 


modulo length 


m 7) 


0 0 0 


1 


ML 1 


0 0 1 


2 


ML 2 


0 10 


4 


ML 4 


0 1 1 


8 


ML 8 


1 1 1 


Pig* 


ML P 



(SCrsoible) 





SCranbU 


& JJ 


0 


ffRAP 


lVRA? 


1 


INTER 


IHTRR 



(C) 
(littncr) 



A fi A S A * 


latency 


0 10 


2 


0 1 1 


3 


10 0 


4 


(D) 




{((St node) 







TEST 


tb * 


0 




CTJST 


1 





(E) 
(node change) 



BS 


A .n 


A, 








0 


0 


0 


0 




OHVAL 


* © ffe 


* =J 



^1 lC^^T. (A) Ut^aDl/^t-K 
(B) te7^7>:/;H£~h\ (C) HHf>y ; &- 
(D) Kf-Xht-H, (E) ^-H^^Vv^E 

[0 13 0] Kf^^-HtUT^O^rcr Hl/Xttt 



0 3 7-04 4teC<£fc&<D0&£^Tt><£T&5* 

[0131] 03 7i*e-F*M8i&®»Ti&*o 0fc 

*5ViT^-TJ:3lC, /MWSTPtt^«-f >A-^2 2 

fc^n-tnxflsns. /we i ism/ry— h2 3 i 
\z, /ras i Nfitt/CAS i Ni^yry-h 

2 3 2fC, /CS INfi^tCMLATflftt/ry- 

h 2 3 3 fc, ^nx^$n§. ny- 1-230 

10 3 1, 2 3 2, 2 3 3<D&ffl*te^>Ky--h2 3 4 ir 
^*£*U ±>Hy-H2 3 4(Z)ai^^>A-^2 3 

[0 13 2] 0 3 8 te^E— HfflTH Dai^lUKT 

-h2 3 8CA^$n, CLKIN«W>Hy-h 

2 3 8 t^RIHtt2 3 6 fc Art 3*1*. ^RIslK2 

3 6«H -f >A*-*2 3 7£ffit;T\ V*f— 

h2 3 8KArt3n*. ^->Hy-h2 3 8<om*«^ 

> ny- h 2 3 9 \zAJji$tiz>o j-> h-y- 1-2390 

a? fflrtfcW->Ky-h2 4 2tWfS»i«S2 4 OlCArti* 

n^>o Bfs&niK 240 ©a* «\ -f >a-* 241$ 

^>h*y-h2 4 2tCA*$tl^o ^>ny- 

>Fy-h2 3 9(DtfirtteMSPM^£UTfflrt2n 
^>H^-h 2 3 9<Z>fcBrtte, OA'^2 4 3, 

[0 13 3] 0 3 9te^~K^/WX0&T££o SI 
^^V^TTKTcfc^iC /MCHELi^tMDINW 

fd/7y-h2 4 5CM^ 0 yyy~h2 4 5co 

30 £Hrtte}-> FY— h 2 4 8 ^B#^f^IUg&2 4 6 

tl£o «fgftlHl» 2 4 6 COfflrtte^ >A~* 2 4 7^ 

4 8 <DtLirtte-f >A-* 2 4 9 ^iTMCHfftl 
[0 13 4] H4 0tt ; 6>?3.-;WST s 3-5 r |5lKT?* 

>Ky-h2 5 ocA^j^ns,, ^->Ky— h2 500 

y- h 2 5 0 0>mrtfct ^P<^M>/W2 5U 
47 aSCT, <>/W2 5 2, 2 5 4 Stl£„ -f > 

2 5 2 CDttJrtKM' >rt—9 2 5 3 StjIDT-T >/t 
-^ 2 5 4 \z5-^t>t\Z>o ^D7^hW>/^2 5 1 

4<Z>ttS*tt, -r>/W 2 5 5 &Ii;t, MLPKt 
ITtU^^n^ £fc> R0, Rl, R2f3^tt^>F 
y- h 2 5 6 fC Art £tt£. ir> Ky- h 2 5 6 
H/MLC l~/MLC8£bTaJrt2ft£o — rt, 
y h*y- h 2 5 6 (D&MZ? n y ? K-f >A-* 2 5 7 
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2 5 8, 2 5 9C0iE^JIh]8£jICT, Ifi^^ns, 
£Tz, /MLC1, /MLC2, /MLC4, /MLC 
8. /MLCPte^/Ky~h2 6 0iCA;*7£ft, ML 

*ay*hW>A-*2 
5 1, 2 5 7ttMCH«^IC«fcDy-h«»SnS. 
[0 13 5] 04 1 «X^7>^rn-^T* 

A*-* 261, < >A*-* 2 6 4 (D^m»^»X I N 
TERifiLTTOtl^ ft*5, ^Py^K-f>A* 
-^261 CDm^te-f >A-* 2 6 2, 2 6 3 O^JIU 

»*8Tia«8«ns. wRAPtt-tofftr^te 
T-f >a*-^ &3§t\ ^dj/^ H-f >a*-^ 

[0 13 6] 04 2teW^/~>^:3-^0j&T&£<, 
BKfcHT^-rJcSK. R4, R5, R6iW>H 
y-h2 6 5(C-^X.^n^ 0 ^>Fy-h2 6 
li/LAC2-/LAC4tlT^^n^ *>Ky 
-h2 6 5CDffl*te, ^D i /^hW>A , -3' 2 6 6^ 
LT, LACY2-LACY4^tlT^$tl§ 9 

K-Y>A*-*2 6 6<0tttfjtt-f >A* 
-^ 2 6 7, 2 6 8OHL^JlHlK^ci:0gB«^^n^, 
/LAC2, /LAC3, /LAC4»t>Hy 

TLAVALg^m. ^^^tC. i?Dy^M>^ 
-^2 6 6«MCHm^tC0;0y-h^Iffll^n^o 
CO 1 3 7] 0 4 3tt-f-X h^-F5?n-FlEj*&Tc& 

A— 3> 2 7 0 £-f >/1— *2 7 3£S£TCTESTfI^ 

KM >A-^ 2 7 1, 2 7 2©iS^@l&*ttTBH«# 
StlSo "Sfc^lC. ^Dy^M>/W2 7 0ttMC 
Hff^fcJ:By-h«»3nS. 

[0 13 8] H4 4i«-H3E5l^*ttlHl»Tr*S. 0 
tC^T^T^lC R8, R9, RIO, RBSft^ 

\t/yy-h2 7 4\z\tt2ti* jyf-Y2 7 4 com 

t^ltOHVAL|^^f|T^§. MLPi^ 
t I NTERiW>H^-h 2 7 5lCA?j£n£o 
±>H^-h 2 7 Scottl^i. MLVALfg^> LAV 
ALf^, LHVALff^te, t>Hy-h2 7 6W 
t>Ky-h 2 7 6(D^fi/MCHELi 

[0 13 9] y>^DtXDRAM(l Uiffl DRAMi 

4 >tf&frttz><Dumv^, tttLkoiwgicj; 



(23) OT¥6-2 7 5 0 7 1 

44 

[0 14 1] ^ft^C, n 7^07^X13:0 5 60OT 
HUX^^ti^D^^ Hfc*3^T«. 1M 
10 wordX2BankX8bit 0>#lf£^ 4kU7 
l/7ya(Oy>^DtXDRAMOi^^t§fe0 

[0 14 2] 0 4 5ten^/v-v^;l^:3-y[§j&Tfc 
0, HB (A) ttlUKEk (B) ttXAjfcltfjfrrSA 
R3, AR2<7>f&Ji^, (C) teXB j K*fjfcT£AR 
5, AR4<&WS«, (D) «XCjCM«AR 
7, AR 6COi&3l^-C^So [^StC^f <fc-5(C, BNK 
I/IIft^fc, ARI/II2fc^£* AR I/II3{f^ 
ft, *>Fy-h2 7 7fc, A^J^n^> 0 ^->Hy-h 
20 2 7 7CDtfJ2jfci\ "f>A— ^2 8 0, 2 8 3, 2 8 6CD 
ift*J|in»&BT* XI/IIA j ft*»<hLTffi;*j£ft*o 
BNK I/lHt^<L, ARI/II4{I^£, AR 
I/II5*^d:tt. Hy— h 2 7 8 id, A#<**1 
*?> ny- h 2 7 8 oom^Jti, "f >A*-* 2 8 1 , 
2 8 4, 2 8 7 CDTtMeJ&^&T, X I /IIB j fi^t 
LTffl^^n^, SSIC, BNKI/Iim^i, AR I 
/II6fi-*f£, ARI/II7«^£tt, +>Y>f-h2 
7 9C, A^^n^o ±>Ky-h2 7 9<Offl*H -f 
>A-*2 8 2, 2 8 5, 2 8 8 £DiSaiIsI»&«T, X 
I /IIC j i^tttai^$n^ H<B,fc'3fc*llS£ii 
CT, 1^0 (B) , (C) , (D) K^TJcSfto 1 :^ 

[0 14 3] 0 4 6li7-H7'f> (WL) ^3-^0 
1^0 (A) te©i&0, (B) liWS j CM 
f2.ARltAR0(Z)ilit^5. Wim\Z7^T^O 
\Z. BNKI/IIft^, ARI/II0f§^, ARI/II 

1 m^\*j-> py- h 2 8 9 tcA^sn, ±> py- h 

2 8 9 oaj^ti-r >A*-* 2 9 0 saurws I XII j 

40 (B) f^-T^te^n- F^^f^n§. 

[0 14 4] 0 4 l\*.U^yUy9^V9*?m&-Z% 
0, HH (A) te0&&0, (B) « j CMM5AR1 
0, A R 9 , AR8^I^TS^o fflm\Z*;T£? 
tC, BNKI/II, ARI/II8, ARI/II9, AR 

i /ii i o<D&mmti-> Py-h 2 9 1 l~A^3ft 

£o :J->Py— h 2 9 l©ffl*tt>f>A— :?2 9 2, 2 
9 3 CDit^JlpI^^j^T/R S L I /II j m^<h LXlhti 
ZtlZo — /RSL I /II j ft*tte, -f >A*-^ 2 
9 4^ilUT, RSL I /II j m^tzVTMllZtlZ. 
50 /RSL I/IIj MS»*t«0WJ37lO 
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fommzuu^tL. rsl i/n j fi#£3S£-f*®i& 

[0 14 5] E34 8te*7-K5K > (WL) ?gftfcn> 
hD-;H5||RT?**. HHI-^Tcfc^fc, BNKFI 

(BNKFII) mm±* Pft>^MOSh7>^X 
*3 4 l©y-hi:Nft>^MOS h7>yX^3 

4 2oy-M:tnfn^e)^^ xiao 

(XIIAO) tt, Pft>^MOSh7>^^2 9 
7®y-hi:Nft>^MOS h7>^X^34 3(7) 

y-Mc^n^nA7j$n*. xiai (xii 

Al) ttPft>^MOS h5>^2 9 8(Dy- 
htNft^HVIOS h?>i?X* 3 4 4C0#y-h 
fc, XIA2 (XIIA2) te, Pft>^WOSh7 
>>?X* 2 9 9<Dy-h<hN^*>*;UMOS h^>v 
X^2 9 5©7 , ^M:, XI A3 (XI1A3) {IPft 
>^VMOS h^>>?X^3 0 0CDy-h£N^>* 
Jl^MOS h^>^X* 2 9 6<D&y-MC, *n^n\ 
7J$n^o h7>^^3 4lC0HWMt h7>>? 
X^2 9 7. 3 0 1©KK>t, h7>yX^34 
3, 3 4 4, 2 9 5, 2 9 6 <D H W ><h, -f >A*— ^ 

302 fc-tn*n*ttan*. — h^>^x* 3 4 

2©KU"Y>tt* F7>yX^34 3, 344, 29 
5, 2 9 60#y-Xl:ftB$tl5, *l/T, 
X^ 2 9 70V-Xtth7>^^2 9 8©FH> 
fc, h7>yX^2 9 8W-Xlih7>yX^2 9 9 
(OFU-^JC, h7>>?X^2 9 9W-X«h7>^ 
X*3 0 OCDHH ^tlftlttS^ns. 

>>x*3 o o<DFi<-f>\zmmnmz&tittsti2>. 

>yx^3 4i, 3 0iov-^t>tSiittl:ft«$n 

-f >A*-* 3 0 2 C0m7J« h y >z?X? 3 0 10V 
* 3 0 20W7JKXVLD I (XVLDII) 

[0 14 6] i4 9« t 7-H7'f> (WL) F^-fAx 
a-yielgS^fe^o EI^fe^T^-TJc^tc, WKMI 

(WKMII) i^iPft>^MOS h7>^X^3 
0 3, 3 0 4, 3 0 5CDV-X<hA # ^/^y-h^^$ 
XVLD I (XVLDII) i^iWS I j 

(wsiij) fi^ta, 7->Ky-h3 12$Ii;T, N 
ft>«MOS h7>yX^ 3 0 6 0V-McAtj$ 
±>Hy-K3 1 2<D£H71te, OA'-* 3 1 1 
£7>LT, N^t>^MOS h7>y'X^3 0 8©y 

— HCA*S*15. £f c> BNKFI (BNKFII) ft 
^iNft>^MOSh7>yX^3 0 7, 3 1 0(0 
V— HcA7J$n&o h7>yX^3 0 6©KK> 
te, h^>i?X^3 0 7, 3 0 8OHWX h^>v 

0 4©7 , -H:^n^$n^, 
>yX^3O80h'K>H h^>:xX^3 0 3<7>y 

— h, h7>yX^3 0 4^KK>, K7*>*)\sM 



(24) 4#&8¥6-2 7 5 0 7 1 

OSh7>yX^309oy-ht t h7>yX^3 0 

5©y-Hc^n^ifs«£n*. h7>yx^3o 

5, 3 0 9iDHH>H h7>^^3 1O0HK 
^fcfflKStt*. r r^^WDRV j I (WDRVjl 

i) awtfi^sn*. 

[0 14 7] ^5 OttnTff^U^i'-^lsIRT**. 
0^^^T^fi:-5(C, BNKI/II^iWDOWN 
I/HSW/7y-H3 1 3tCA*$n*. /7V- 
h3 1 3CD&7J«-f>A~^3 1 4^51i;TEQSm-^ 

io tLxmiitsn. i^>/W3 i 5§ii;t/pr 
chi /um^tisxmtizn, mz-t >n-$ 3 1 6 

[0 14 8] 0 5 l«7-H^-r> (WL) XMH 
&Tfc£o Hfcfc^T^'T.fcSfc, XVLDI/Hi^ 
te, -f >A— 9 317, 318, 319, 320 <DW.m 
3>f>t3 2 1l;4im 0MtT, 

xvld i/n«^ttyry-h3 2 3t^»[piK3 

2 2lCA7J^n^o B#5£&[ElS§3 2 2CDffi^«yyy~ 

M2 3i:w&ns. yry-h3 2 3cow^«p^ 

a? t>^;i/MOSh7>^3 24, Nft>WO 

s h7>^x^3 2 soy-hm^ns, h^>>? 

X^ 3 2 4, 3 2 5tt3>:/U*>*U»«3ftT* 
3 2 6C0y-b^m^n^> o h7>yX^3 2 6 

2 1 h7>yX^3 2 4^y-Xi:A , 7 
^y-ht, h^>^X^3 2 6»tfHW >trty& 

30 [0 14 9] 0 5 2ttir>X«««y-hH^>f AIslK 
®tC*5V>T7KT<fc5K:, /WDOWNl/im 

^te, -f>A^3 2 7, 3 2 8, 3 2 9 (Dit?lJIHI&£ 
&T, y ry- N3 3 0M >a-^ 335 itA?i£n 

^>o — XVLDI/ini/7y-h 3 3 0, 3 3 7 
fcA*$tl«. -f>AW3 3 5cr>HJ7jte, -f>A'-^ 

3 3 6§ii;t, /ry-h3 3 7\z\jitsnz> a jy 

y— h 3 3 0 (DffiTJte, -f >A*-^ 3 3 1, 3 3 2, 3 

3 3£J&T, 3>7^>^3 3 4{CA7J£*U>* / 
jy-h 3 3 7© t t H^P?t>^MOS h^>^X 

47 ^ 3 3 8, Nf t > WMO S h 7 >^X^ 3 3 9 

— h 5*1*. h7>yX^3 3 8> 3 3 9IJ3> 

ft>^MOS h7>yX^3 4 0«y-M:^ 

h^>>?x^3 4 ocov-x«m^m&ic^$ 

tlS. 3>^>1t3 3 4<7>flfiifiMB'Jt* h7>yX 

^ 3 3 8<^y-X^r//tty^y~ hi:. h^>^X^3 

4 0OHH>Wy^-htH *a»3R^n, z. 

^^fdrv i /nm#^#e>n^>o 

[0 15 0] 7KI/X77^OT5 3, 5 4K 

5(7 ^-r<t^«:0KT*S$n*. 
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[0 15 1] ^5 3teA>^ffl7Fl/X5y3 1 ©&T& 
So HlCfc^T^-rjfcait, ARif§4ffct, ^Py^H 
^>A-3'3 4 5$Ii;T, /AR1 ig^tbTtii^ 
<*ftSo >A-^3 4 8SilDTAR I i 

4 SCOffl^Wtte, ^>/W3 4 6, 3 4 7 COi^HI 

F-f>A-*3 4 5<£te, /BALIiW y- Sft 

<>A^^3 4 9^IDT, /ARII ifl^tLtai* 
SttSo ^©f^fJO/N-^3 5 2£®DTARII i 

4 9 ©fflafllfcfi, >f >A-* 3 5 0, 3 5 1 CDH^® 

A-*3 4 9 I: tt/B A L 1 1« WV- h LT4 
*_£*lSo 

[0 1 5 21 B5 4tt*-F#7K^;*^y3 1 lsr»T& 

-f >/t— * 3 5 3 SIUT, /R i «^<hUTtttfj£n 
S» Z.(Dm^Z. -fWt— *3 5 Rii^ 

Offl*«fctt, -Y >A-* 3 5 4, 3 5 5 ©BOTlHfcjfe 

^ 3 5 3fcteMD I Nm^a*y-h«#£UT#*_£*l 

So 

[0 15 3] ft*, ^J7AW7Hl/XH UV&m 
ttfcKf fc&iR b & n 7 7 a v >? jfcT * 7 F l/X #W 

[0154] ^5 511 A10 RC0HH M 0\ "1 " 

k^ttk-tj;?^ ARioiynm^«, P^*> 

^l/MOSh7>^X^3 6 3, 3 6 9coy-h£, N 
ft>«MOSh7>^^3 7 5, 3 7 7CDy— h 

tcx^^nso /ario i/ii{§*fte, p^v>^ji/ 

MOSh7>yX^3 6 4, 3 7 0 coy— F<h, N^Y 
>^MOS^7>yX^3 7 6, 3 7 8coy— MdA 
^J^tXSo h7>y^3 6 3, 3 7 50HH>f B 1i: 
ttta-X3 7 1dt««$n5. h7>yX^3 6 4, 
3 7 6CDKlx^>WJC«tzi-X3 7 2*«»«IStl, F 
7>yX^3 6 9, 3 7 7 CD F W>WlCttta— X3 
7 3«^n, h7>yX^3 7 0, 37 8©HH 
>Ktttfcj.-X3 7 4##JK2n<5. F^>v 
X^ 3 6 3©HH>ttPft>WMOS h7>'^X 
* 3 6 1 CO F W-T >, -f >A*-^ 3 5 9, h 
3 5 7 HM^ns, -f >A*-^3 5 9<om^Jih^> 
yX^3 6 l<©y— McttttSn*. — h?>i>X 
$ 3 6 4 CO K >teP^r >WMOS F^>>o^ 
3 6 2cOFl^>, <>A-^3 6 0, :*->Fy— F3 

5 7l:^nS. -fWW3 6 0<DtittJtth7>^ 



C25) ^§3^6 -2 7 5 0 7 1 

x^3 6 2oy-h«ctt«$n*. ^eur, :t->Fy- 

F 3 5 7^tLT/F 3 I £ <h#T 

#S, F^>>>X^3 6 9<DFW>te, P^-V 

>^MOS F V >i?7s9 3 6 7 CO F W >, >A- 
^3 6 5, t>K^h3 5 8l:^n^o <>A'- 
^36 SCD&Mtb'yyiST.fS 6 7 FfcSMfcS 
nSo — h7>vX^3 7 0(OHH>H P3 1 * 
>MMOS h^>^^3 6 8 CO FP-f >, -f>A- 
^3 6 6, t>Ky-h3 5 8[:^n^c -f >A- 
10 *3 6 6<D&j]\tb?>i?7.?3 6 8©y-M:a«$ 
tlSo tLT, ^>Hy-h3 5 80fflAtl/T/FF 

i/n«#&»<5 2it3&«T?#*. ^^(c, ^>F + y- 

F 3 5 7 &*tf |5|j»tt, X^77 F i/X/F 2 -/F 8 
»£&@2nSo /FFtt^77Hl/^«i» 

pjm^t^So 

[0155] ^t-, a > m&<t/-7tj ^\ — £ 
x-hvyuyis^^pfrmmz-o^Tms 7, 05 

8 co^-r a >^r- F icS^TSMB-TSo 

[0 15 6] BT5 7^A>^^ftYfc;/^U^^-> ? Slf^ 

T, (A) KCLK, (B) tt/RAS, (C) te/W 
E, (D) liROWACT, (E) BCLKI N, 

(F) tiACTC, (G) teBACT, (H) tt/RA 
L, (I) ttBNKK (J) ttBNKIK (K)te/ 
BALI, (L) te/BALII, (M> teROWPR 
E, (N) liBPENLI, (O) teBPENLII, 

(P) tePREC, (Q) tt/PBL, (R) It/PR 
EC I, (S) te/PRECII, (T) liARi, 

(U) «AR I i , (V) teARII i , (W) teX I a 
30 j, (X)teXIIaj, (Y) ttRSLIk, (ZMi 
RSLIIk, (a) flXVLDK (b) HVLDI 
I, (c) IJWKMI, (d) teWKMII, (e) «P 
RCHI, (f) tePRCHII, (g)ti/FlI, 

(h)«/FlII, (I) IJ/RTMI, (j) liRT 
MIIT^Sc. 

[0 15 7] A*>^f§^CO^, 05 7II^«o 
^, (D) ©ROWACTB^CiDD^gttftt 

So unfaO, fpf^ (F) ©ACTC^^LTA> 

40 ^fe^bn^>HA;i.XjOtm$n, f^J^ (G) cob AC 

(H) fC^-Tcfc^fC, D^7K^7y?Sn«. A 
>^Mtt^fCi:0, i^gr (I) , (J) lz^"?£olz. 
M>^|gi4/^«ttcom^ft:$ns. -co^, BN 
KI^ BNKII^^<t9/T>^ I 

(K) . (L) t'^-Tcfc^JC, /BALIilf, /BA 
LII^fC^T, A*>^7K^^77fSnS« # 
H-T> lilll (W) , (X) , (Y) , (Z) com^ck 
50 DA-->*;U7 f 3— Ktffrtofta. ^ni:l^, PIH 



— 683 — 



(26) 

49 

(a) . (b) IZtk-TJzoIZ* 7-F«IStt«3>hD 

-fr&ftiitiz. :ni:«fcot, f^E (c) , (d) tc 

1*10 (e) , (f) ^fcfc^JC, nTfflJtO^'Jft- 

[0 15 8] /tV^U^* — ^©Jfrfr, 05 7 

5 IC* 130 (P) . (Q) fca*TJ:3lC, PR 

A6n5t, /PBL^ai^sn§o 1^0 
(R) , (S) ic^-Tcta^ sssnfc«o;o^^ 10 
yuft-^$ns. #*t, i^^ (w) > ex) , 

(Y) . (Z) ©JB*fcJ:D^— ^^Jl^n— HaWfto 
n&« CinicS^ HH (a) , (b) \ZteT£o 

oT, 1*00 (c) , (d) KTjrTck^C:, y-FSio:/ 

[0 15 9] *>tsifr\z, mm (m) 

>F**K <N) , (O) &-7V*+-&rt>9lUQ* 
(T) liD^THI/^ (U) . (V) fcm>#ffl7F 

^7yf, (g) , (h) te275AX^77FI/X* a? 
(i) , (j) \%rt>97i)7\-V>f-T4>>nk : Z: 

[0 16 0] 0 5 8ttt-hU7l/^>a^ 9)Vth» 

T, (A) fctCLK, (B) «/RAS, (C) »/A 
RC, (D) IJ/BAL, (E) UAUTRF, (F) 
tt/AUTR F, (G) I1PEFR, (H) li/AUP 
EL, (I) teRFADD, (J) «/RAL, (K) 
«AUTC, (L) HBACT, (M) fJBNKI, 

(N) ttBNKIL (O) te/RTMI, (P) U/R 30 
TMIL (Q) tt/BALK (R) li/BALIL 

(S) HARi, (T) ttARI i, (U) teARII 
i, (V) \$CT, (W) ttRj, (X) ttXI a. 

(Y) teXIItf, (Z) iJXVLDI, (a) teXVL 
DIIT&£o 

[0161] 1^0 (c> iz7^t<koiz, / ar cmmz 

J:!3t-hU7i/y>'a37>K§*»t5fc, 1^0 
(E) . (F) iC^-T^^tt, t-h'J7l/yi/^ 
HIR (G) t^Tck^^, *-HJ7 

0 (K) , (L) . (M) > (N) \ZmT^O\Z. U 7 
Uy5/a/t>^^gftftSnS. ftT. 1^0 (O) , 
(P) . (Q) . (R) tC^f«fco^ Y—TJ >¥P 

/o^r Fux^y^^fru mm (X) . 

(Y) > (Z) . (a) IZtRTJzoIZ. U7l/^>a| 

(D) iC^-r^OlC, ffiA*>^:/U3^~:/&&£fT5 
<h. (*]0 (V) , (W) \Z^-?£o\Z. ijyUyisiLll 

v>9*myF2v* mmcowi^mom-r. so 



&BU¥6-2 7 5 0 7 1 

50 

[0162] &±.<D&5imtiLtnft&mcx. *mw 

[0 16 3] 

[»^osft» flu**** sic, *§&m<D*mit**: 

-^^aty^lCcfcOK^^-r^CPUlc^bT, 
CPUi^^^a^^l^D, CPUJCilt£LTi$^Ifr 

[0 1] ^RMo-^JISWfcffS^W^^Ufilloy 
[02] 01<Z>«^COD7*3>hD-JV«<D^Dy^ 

[0 3] HioiBrto^racD^ny^BiT**. 
[04] T^^>f^"^5>^AU-F^-H(0itt^ 
0T&3. 

[0 5] t^^UyS/a^^MUfflHTft^ 
[0 6] ^--hU^l^^>'zi-1f'1'^;i/cr>^0T^^« 
[0 7] /17-^>^-FcDl£iP!0T&3o 
[08] t-Hl/^X^ty h^^^oraHTft 

[0 9] ^?>^Stt/^ffitt»^IiiaoiHl»HT»*, 

[01 o] n>2?v^*-i?v-T<t >>f<Dm&mx 
[0ii] 

[0 12] n>^Stt^T>H«itt|nIK<Z)l5lKBI"C» 
[013] A>^fi§ttfl:3-sr>K/^x*^|iIK©lHi» 

0T&£ O 

[014] 7 HUX^^^®^cDImI^0TS^o 

[01 5] ;*>#m7}*l<X7y3 L \Bl&<D®&mX$> 

[016] D^7THl/XA^yrlHlSScoiII5S0TS»^o 
[0 1 7] h»J^lxy>aLr?V>K^©»&CD®» 

[018] M/t>^^U^^-->?««I5lj»<7)®KH-C* 

[0 1 9] t-h'J7 U^y v^m^©^(7)lHl^0*T?fe 

[02 0] U7Uy->3.JKfi&Kftl®lSS<O|5|»0T*^ 
[02 1] *-bVyUyi'zL7V?**-i?mfe®&Q> 

$>Z>o 

[02 3] U^l/^->^/\'>^T^^^ytHl^O®^0 



—684— 



(27) 

51 

[025] g yvy*s^xv>?m&v>mm'v%>%>* 

[02 6] ir;>^U^l/^Xi3^>H^llI^lHl^ 

[02 8] J t)VyV7\sy>>^9^ *>tf/VlX®&<D 
®&0-C&£„ 

[02 9] ^)V7&M7V^\-i?ftfm'&<D® } &m*? 10 
[03 0] ?V^*-V>zi^>YWam&V>my&m~?& 

So 

[03 1] ^U^^-^A>^^IhI^CO|H}^0T^ 
[03 2] A*>^^U^-> ? 3V>hVi;^XlEl^(Hl 

IS0T^^>o 

[03 3] A>^>^U^^-^I5IKCOI5I?S0T*S O 
[0 3 4] ^-h^U^^-^^[HlgScOlHlB&0T^ 

[03 5] *-h7V^*-i?rt>?mfe®&<D\9t&m 

[03 6] (A) t^m 

(B) -e^So 
[03 7] *:-\t&mmi®®<m°i&mT$>z>o 

[03 8] ^-HfflTHl/XmO^lHl^|nJ^0T$) 
So 

[03 9] ^-F$Hl/Vl>X\°\ft<D®&m~C&Z>. 
[04 0] ^-K^3-^©&<ai°]&0T&3o 

[041] x^^>y;^a-^iHig§(D0^0Tfe^>o 30 

[04 2] W ^>v-x3-"^lHlSSO®!^0Tfe^)o 

[043] ^x h^-^n-m^^mr^^o 

[04 4] ^-K^|EpJ^0^COlHI^0Tfe^>o 

[04 5] n?A-^w!^n~^&<a{^0 (A) 

t^mtc (B) , (C) , (D) T&So 
[04 6] »7-H5-f >7 : 3-y\sl% t <D®?&m (A) ch 
t&S^ (B) 

[04 7] n^:/a^iii/^0&cD[H]&0 (A) <h 

nm& (b> -c&s. 

[04 8] v-Fy-iymmk^yhu-jm&vmm 40 

[04 9] , 7-K7-f>H^'1'A^3l-y[Hl^(D[Hl^0 



#5B¥6-2 7 5 0 7 1 

5^ 

[05 0] 3T^U^^-^IbI^IhI^0T^-5o 
[05 1] 7-F^>:/-X h®&O0&0T&£o 
[05 2] -fe>Xli^y-h K57^A0*Stf>lBi?&0T 
$>So 

[05 3] A>^ffl7FUX^^[p|ft©[^0Tfc 

So 
So 

[05 5] ^^AX^TTKU-X^[eI^coIhI^0T* 

So 

[0 5 6] U Si©7 K 

[057] n>?mmt/7v^*-i?wift*mmirz> 

[0 5 8] *-VV7Vy^^-1>7)Vmft*Wm~*Z> 
i£>^^-hT&So 

[flF^i^] 

1 ^jb3v>H^^ 

2 O^TKU-XAy^r 

3 TFUX^y^ 

6 *-hV7U*yis^m%\M 

9 ?*)^*-zs%mm 

12 ±J^7V7Uy z/zLmnm 

1 3 ±)V7*)7l'yi/n.tl<y>? 

1 4 A7-y^>HJ& 

15 ^-YViSTs* 

1 8 :/U 3^->>ri^> FStftflS 
19 

2 0 A*>*»£tfefclSB 

2 3 t-h^'J^v-yn>^ra 

2 6 A>£ I ^{b/yU^-V-^Jt^ 

2 7 A>^II^&te/yU^->^^ 

3 2 /\^Iffi7Hl/X77f 

3 4 A>£ I [pjg& 

3 5 A>^ir[nl^ 

3 6 A>£ ITHl/X77f3>hn-W 

3 7 A>^IITHl/X^^^n>hn-;ugp 

4 3 A>^I WH 

4 6 A>^IHr^y W 

5 1 ^7^7Hl/XA7 7r 
5 2 TFPX^^>^ 



[011] [014] [01 8] [02 03 



—685— 




—686— 



(29) 



&§fi¥6- 2 7 5 0 



[H2] 



f ? ? 9 ?V 



T 



PRtt'Count-up>. 



Ctll/M 




n 



/3 



4 



r 



a*. 



r „„ -L2JL2J ® 



pal 

iter 



MM 

mi) 



(BanKIPRE) 



NQNCLH 




2 CI«CHSW£ 

r Y ? ? 



4 



(ACT fatlklPRtfmi 



36 



8an/fJfldtf 
4rf cA con. 



28— ACT 

24 rnpRF 



.40 



47 



{Pre- . 
Sating: 



26 



mm 

34 



•38 



L Je 



Add fetch 



(Pre- 
dating) 



PRE 



^~~^edch con. 




[0101 [012] C013] 




—687— 



(30) 7 5 0 7 1 



[S3] 



Add 



BanK(fiCypfiE) 



B&KMh 
Add 



~T~ 
42 



BanKfMppR?) 



WbRVm 



XVLD 



/?SD 



— *VPS 



£61*. 



I 



WW*? 



pro 



cso 



(8S> 



SAN 



SAP 



[08] 



II 5] 



1l 



tPVP 



(D) CAS % L 



(B) w? 



tRS 



tHOLO, 




700 tOI J02 



II 7] 



1 f2Q 



^///////////////////////////////^ a,. 

/I 



—688— 



(31) 



^^¥6- 2 7 5 0 7 1 



[04] 




—689— 




—690— 




—691— 




—692— 



(35) #§8¥6-2 7 5 0 7 1 



m9i 



II 6] 



wires). 



^ SOT 




[02 1] 



[02 2] 



^2 m m m 
m 2 6] 

*7 



AMTRf. 



F3ff 




WM5 
RFADD 



135 



W WO 



12 4] 



746 



[02 5] 





/54 755 

Ct5T 



K7 ?5ff 




cr- 



C7 



-CT 



12 7] 



£5 



TO 



aw ;64 
H<3n 

5w 



V53 



RH 



«2 



SAL — ' 




/7£ /77 /TO ^ 



—693— 



(36) 



7 5 0 7 1 



[02 8] [02 9] [03 0] 

wrx***iHi>!tmxBsa tiv7smf<j^.-^sss rs»*-^,K«»0M 

<*.V P « „ cm*, _f T m>- 



[03 13 




ry=F*-V;r^«WBD0S5 [032] 



/WW* 



"S^" -Hs^- jr^x"-^ 

[03 3] 
5WJ 




^J3Z> — [0 3 4] [0 3 9] 



OK//V 

aw 



[03 5] [03 7] 




13 8] 



[04 1] 




tXH 



262 263 m 



&0 & &2 



—694— 



(37) 



7 5 0 7 1 



im3 6] 






S7EP5 


CLKtN 




/W/N 








WtlN 


WEfN 


CJTFT 


BJN 


DQMW 


DQW 


OQMR 


DOhR 








UMLhaH 


Din bdfi 


Dinbuff. 



[04 0] [1^4 2] [04 3] 




275 

—695— 



(38) 1SWPF6-2 7 5 0 7 1 



14 5] 



[04 6] 



BNKVs— z 7> W 2tt 
W/33 



277 282 



finr 



XAj 


W3 




0 




0 


1 


0 






1 


2 


1 


0 


3 




1 





/W5 


m 


0 

1 


0 


0 

1 


2 
3 


/ 


0 

i 











0 

1 


0 


/ 


2 


1 


0 


5 


/ 



CH4 7] 

K: 1 ?W #3 

ARXfUK) 




RSLi/sj (C0re&\:&8) 



IB) 



mo 


0 


1 




0 


1 


0 


1 




0 


1 


0 


J 


0 




0 


1 


3 


0 


1 


2 


3 


4 


6 


6 


1 



14 9] 




re; 



WSJ 


Ml 


ftRO 


0 




0 




0 




I 




1 


2 
3 


1 


l° 

F 



[04 8] 
3*t #ff 298 HQ 300 o jot 




-XViDJOCVMJ 



313 314 #5 




»5 



[135 1] 



3Tf 38 379 320 321 




WRVjMWDRVjn) 
310 

BN&HBNKFR) 



I5 2] 



J27 32? 3?<7 



yutamt 330 W #2 J34 ~ 



335 536 



337 




335 



—696— 



(39) 



[05 3] [05 4] [05 

tmmptvxn+mm z-fmrfiuzttm />7A**TT£&m®m 




15 6] 



Ullllftll 111 llllllllllllllllllll IblllllilllUlllI lllllllll lUIILIIII^ZIijlllllllllllllllIlilllllllllllllllllllllllUlllllllllllIlllllllllllll 



\\\\ 



///// 



LLULLL 



0 




0 


r 




0 

1 




? I 
/ 1 


o 

o 1 




0 


r o 


0 
t 0 


1 0 


0 

\ 0 


r o Tj 




1 














// 




A 




7/ 


7/ 


7, 


7/ 



o / 



0\7 \0\7 



\\\\\\\\\\\\\\\ 



liiHiiiiiiiiiiiiiiniiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini^iiiii^ 
gaBEiBMHniiaaiMaa^aaBBaHaaaBaaanHHB 



—697— 



(40) 



6-275071 



157] 



(A) 
(SJ 
(C) 
CD) 
(E) 
(F) 
<G> 
(H) 

a) 

CJ) 
(K> 
iU 
(W 
CN> 
CO) 
CP) 
<Qi 
C/?> 

cr> 

fw> 
w 
<y> 

(?) 

ca> 
c«> 
<c> 
<rf; 
ce) 



CLK 
MS 

power 

CLKlN 
ACTC 
BACT 
RAL 
BNKI 
BAfKE 



BALI 

dPENLI 
BPFNLR 

mc 

PBL 



PREOC 
ARi 
ARJi 
ARBi 

Xlotj 
XW; 
RSLJik 
FSLE* 

Xt/LDI 
ML 01 
WKMI 

PRCHJ 
PRCH H 

m 




feW 




—698— 



\ 



(41) 



6-275071 



(05 8] 




\r\J 


CL/\ 




O /l 


to 


ARC 


mi 


ft hi 


(F\ 

\C * 




t f— \ 


AUTRE 


(6J 


DC CO 




AUPBL 


CD 




( J) 


PA/ 


(K) 


AUTO 


(L) 


BACT 


(nj 


BNKI 


(N) 


BNKE 


(0) 


KTFfl 


CP) 




(Q> 


BALI 


(R> 


BAH 


(S) 


ARi 


CT) 


ARli 


(U) 


ARBi 




CT 


cw; 


/?J 


ex; 


xJoL 


CY) 




CZ) 


XVIDI 


id) 


X.VLDZ 



—699— 



